The ideally repaired cleft lip should provide a symmetrical Cupid's bow, philtrum, and minimal scar. In the appearance of the upper lip, the philtrum plays a key role. The most popular method for unilateral cleft lip repair is the rotation advancement technique introduced by Millard. This technique requires the rotation of the nonYcleft-side flap in a unilateral cleft lip. As the vertical discrepancy between the peaks of Cupid's bow is increased, the scarring becomes more evident. Also, where it crosses the philtral column in the oblique extension of the upper lip, it becomes apparent for the eye to notice. Thus, many surgeons have tried to modify this technique to improve the symmetry of the philtral columns. Therefore, I developed my technique, called the E (reversed) M (sided) skin extension (EMSEN) repair, including 2 perpendicular incisions in rotation flap and 2 equilateral flaps in advancement flap and muscle repositioning. We carried out the EMSEN technique to 20 consecutive (9 boys and 11 girls) patients with unilateral cleft. The mean age at repair was 10.1 years (range, 3 months to 18 years). The postoperative outcomes were assessed with the subjective and objective scar assessment test. The mean follow-up time was 24.5 months. No early complication involving hematoma, infection, wound dehiscence, or partial or total flap loss was encountered. Three plastic surgeon committee members (randomized selected) reviewed the analysis of the color, texture, width, and thickness of the scar. It was found that most members of the plastic surgeon committee and pa tients or parents were very good and very happy, respectively. We eradicated some shortcomings in Millard's technique with this technique. E (reversed) M (sided) skin extension repair lengthens the vertical lip using the E-M flaps, resulting in a nonlinear incision such as W-plasty scar on the philtral ridge and forming symmetrical Cupid's bow, superior to Millard repair.
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Key Words: Cupid's bow, EMSEN, flap, hematoma, infection, Millard, scar, philtral column N umerous methods have been described for the repair of a cleft lip deformity. Early techniques involved a straight-line closure, 1, 2 and these procedures still find applicability in the repair of microform (forme fruste) clefts. 3 Modern repairs have in common the use of a lateral lip flap to fill a medial deficit, a concept that can be accredited to Mirault. 2 The LeMesurier 1 repair involves a lateral, quadrilateral flap, whereas the Tennison 4 repair uses a lateral triangular flap. Both procedures introduce tissue in the lower part of the lip and share the advantage of producing a pouting tubercle. In 1955, Millard 5 described the concept of advancing a lateral flap into the upper portion of the lip combined with downward rotation of the medial segment. The technique preserves both the Cupid's bow and the philtral dimple, and it has the additional advantage of placing the tension of closure under the alar base, thereby reducing flair and promoting better molding of the underlying alveolar processes.
Repairs involving a combined upper and lower lip flaps were advocated by Skoog 6 and Trauner and Trauner. 7 However, emphasis has shifted away from skin flap design and has been placed on accurate and functional reconstruction of the orbicularis oris muscle. The concept of differential reconstruction of the orbicularis oris muscle in unilateral cleft lip repair is emphasized by Muller. 8 The authors state that the most important step in the treatment of unilateral deformities is the differential rearrangement of the muscle components to correct their insertion and reorient the muscle fibers. The repair should consist of insertion of the nasal bundle into the anterior nasal spine and correction of the misdirected nasolabial bundle and end in the union of the deep fibers of the vermilion. Whereas the trends in cleft repair may be accurately summarized, there is no agreement on the ideal timing and technique of repair. Advocates of differing methods may demonstrate results that are comparable, underscoring the fact that more than 1 treatment plan is acceptable. Total familiarity with the details and limitations of a technique is as important as the type of repair chosen.
Accordingly, the remainder of this article focuses on a single but coordinated approach to cleft lip repair. The nuances that allow a predictable result are emphasized. 9 We have extensively reported in the literature the technique used for the repair of a cleft lip-nasal deformity; many surgeons have now used this procedure with certain variations. Modifications and improvements to our original technique have led to more consistent results with better symmetry and balance and less scarring. These modifications and results are the subject of this report.
EVOLUTION OF SURGICAL PRINCIPLES OF CLEFT LIP REPAIR
T he evolution of surgical repair of cleft lip can be viewed as occurring in 5 stages: simple closure of the lip defect, refinement of skin repair, functional muscle repair, restoration of the bony platform, and management of the cleft nasal deformity.
Because of the relative simplicity of repairing a cleft of the lip compared with that of a cleft of the palate, recorded instances of surgical correction appear quite early in medial history. The first documented cheiloplasty occurred in approximately 390 AD in China, and the earliest report in Western medical literature was by Yuperman, a Flemish surgeon (1295Y1350). 10, 11 Perhaps the best known of the early repairs was by the noted Renaissance surgeon, Ambrose Paré. 12 Surgeons of that era used needles (harelip needles) around which were twisted figure-of-8 sutures of horsehair, flax, or waxed linen thread because sutures could not be sterilized and were used only by medical Bquacks.[ The medial margins of the cleft were simply freshened and reapproximated. Rose 13 in 1891 and later Thompson 14 (in 1912) used a modified straight-line repair. They were able to achieve a lengthening of the shortened vertical height of the cleft side by using curved, convex lines bordering the cleft. This method is still useful for minor or forme fruste unilateral clefts but not for serious ones. Malgaigne, 15 a noted French surgeon of his era, is credited with introducing the concept of flaps in 1843, although his flap was more of a back cut into the lateral and medial lip, which lengthened the pared edges. One year later, Mirault 16 first used a flap of a vermilion from the lateral lip element in the repair. Blair and Brown 17 and Brown and McDowell 18 further modified the straight-line repair with a triangular flap of vermilion and lower lip skin in the 1930s and 1940s in the United States. This era in the evolution of cleft lip repair emphasized the first principle of management of the defect: lengthening of the shortened vertical height of the cleft side to match the normal side. However, the straight-line repairs, with their multiple modifications, neglected a critical anatomic feature of the unrepaired cleft lip: that is, they retained the Cupid's bow within the medial lip element. In further refining the skin repair of the cleft lip, Millard 5 introduced the fourth principle of the cleft lip repair, the rotation advancement concept, in 1955. The benefits were 2-fold: the incision lines followed the natural anatomic position of the philtral ridge and avoided placement of scars across the philtrum in the lower part of the lip (but it is across the upper part of the lip). However, the technique was more challenging to learn, perform, and reproduce. Nonetheless, it has displaced the triangular flap repair, becoming the more commonly used method because of its obvious aesthetic advantages. Millard and many other authors have modified the basic principles of the repair to permit adjustments to the multitude of anatomic variations inherent in lip defects.
RELEVANT ANATOMY N ormal lip and nasal anatomy is essential for an understanding of the distortion caused by a facial cleft. The elements of the normal lip are composed of the central philtrum, demarcated laterally by the philtral columns and inferiorly by the Cupid's bow and tubercle. Just above the junction of the vermilion cutaneous border is a mucocutaneous ridge frequently referred to as the white roll. Within the red vermilion of the lip is a noticeable junction demarcating the dry and wet vermilion, the increased keratinized portion of the lip that is exposed to air from the moist environment of the labial mucosa (Fig 1) . The primary muscle of the lip is the orbicularis oris, and it has 2 well-defined components: the deep (internal) and the superficial (external) components. The deep (internal) fibers run horizontally or circumferentially from commissure (modiolus) to commissure (modiolus) and functions as the primary sphincteric action for oral feeding. The superficial (external) fibers run obliquely, interdigitating with the other muscles of facial expression to terminate in the dermis. They provide subtle shades of expression and precise movements of the lip for speech. The superficial fibers of the orbicularis decussate in the midline and insert into the skin lateral to the opposite philtral groove forming the philtral columns (Figs 2 and 3). The resulting philtral dimple is centrally depressed, as there are no muscle fibers that directly insert into the dermis in the midline. The tubercle of the lip is shaped by the pars marginalis, the portion of the orbicularis along the vermilion forming the tubercle of the lip with eversion of the muscle. In the upper lip, the levator labii superioris contributes to the form of the lip. Its fibers, arising from the medial aspect of the infraorbital rim, sweep down to insert near the vermilion cutaneous junction. The medialmost fibers of the levator labii superioris sweep down to insert near the corner of the ipsilateral philtral column and vermilion cutaneous junction, helping to define the lower philtral column and the peak of the Cupid's bow. The nasal muscles are equally important. The levator superioris alaeque arises along the frontal process of the maxilla and courses inferiorly to insert on the mucosal surface of the lip and ala. The transverse nasalis arises along the nasal dorsum and sweeps around the ala to insert along the nasal sill from lateral to medial into the incisal crest and anterior nasal spine. These fibers join with the oblique fibers of the orbicularis and the depressor septi (nasalis), which arises from the alveolus between the central and lateral incisors to insert into the skin of the columellar to the nasal tip and the footplates of the medial crura. A unilateral cleft thus disrupts the normal termination of the muscle fibers that cross the embryological fault line of the maxillary and nasal processes, resulting in symmetrical but abnormal muscular forces between the normal equilibrium that exists with the nasolabial and oral groups of muscles. With an unrestrained premaxilla, the deformity accentuates the differential growth of the various elements. The alar cartilages are splayed apart and rotate caudally, subluxed from the normal position.
Consequently, the nasal tip broadens, the columellar is foreshortened, and the alar bases rotate outwardly cephalad (Fig 4) .
19Y21
SURGICAL TECHNIQUE T he markings for the E (reversed) M (sided) skin extension (EMSEN) repair were applied according to Figure 5 . Point 4 was selected by matching anatomic features of the vermilion in lieu of measuring from the commissure. It was identified on the lateral segment by matching the vermilion thickness with that of the noncleft Cupid's bow peak on the medial segment. This match was found by measuring the distance from the white roll to the Bred line.[ The vertical length of the noncleft side (alar base to Cupid's bow peak) equals the length of the normal philtrum and was used to describe the length of the rotation flap (not including back cut) and the advancement flap (Fig 6) . As this length was transcribed from point 4 to the nasal sill, any excess length was carried onto the alar base and was indicative of a short lateral lip segment. If the dry vermilion mucosa at point 4 is thicker than that of the noncleft side, an equilateral triangular flap of the excess is interdigitated in a red-line back cut of the noncleft side. A smooth vermilion transition was thereby attained.
E (Reversed) Shape Preparing in Rotation Flap
The rotation flap was marked as a gentle convexity following the cleft margin to the columellar base, where it extends transversely, ending in the normal philtral column (it should not cross the philtral column). Undermining on the medial rotation flap segment was less extensive than on the lateral side. A slight mucosal release on the sulcus was generally required, and the muscle was typically cut slightly beyond the dermal incision. In the middle third of the curvilinear incision, in equal distance, 2 perpendicular 2.5-mm incisions (these incisions will be perpendicular to the curvilinear incision) were made. This is in reversed E shape. Next step is that this perpendicular incisions were opened, assisted with the surgical hook tool in the equilateral triangle style.
Two equilateral triangles were obtained in the rotation flap. These flaps are for the M (sided) flaps in advancement flap. Adequate rotation of the medial lip element must be visually confirmed with leveling of the Cupid's bow peak.
M (Sided) Shape Preparing in Advancement Flap
The cleft margins were pared on both the rotation and advancement flaps to preserve the orbicularis muscle and leave the mucosal parings based on the maxillary alveolus. The mucosal flaps were frequently discarded to avoid tissue excess but can be used to supplement the labial sulcus.
The advancement flap was cut free of the nostril sill and ala, leaving a full complement of muscle underneath the ala base. The advancement flap and lateral cheek musculature were dissected free of the maxilla in a plane superficial to the periosteum. Dissection was extended to the level of the infraorbital nerve. The muscle underneath the ala base was also fully mobilized from fibrous connections between the piriform rim and lower lateral cartilage. These nasal attachments were densely adherent to the lining, but complete mobilization was necessary if correction of the nasal deformity was to be achieved. The nostril sill and floor of the nose were elevated in continuity with the lateral alar musculature to the medial columellar and membranous septal area. In addition, 2 equilateral triangle flaps were added (the equilateral triangle style, each limb of the triangle will be 2 mm in length) in the middle third of the advancement flap. This equilateral triangle was in M (sided) shape when it adapted to advancement flap. Each side of the triangles (equilateral triangles) must be 2.5 mm in length such as in E (reversed)-shaped flaps.
Lateral dissection was superficial to the lateral crus in a subdermal plane and joined the medial dissection, thereby creating complete mobilization of the lower lateral cartilage. Before lip closure, the orbicularis oris muscle was dissected free of the skin and mucosa. On the medial segment, the skin and mucosal undermining was sufficient to allow accurate suture approximation in the muscle. On the lateral segment, undermining was extended further laterally for a distance of 5 to 10 mm to allow complete unfurling of any bunched or gathered orbicularis fibers. The cut separating the ala base from the lateral lip segment released the aberrant attachments of the superficial orbicularis to the ala musculature. M flaps located in the advancement flap were inserted to an open triangle (to the reversed E) spaces in rotation flap. This appearance is similar to that of making the W-plasty to break the straight line in the lips. Lip skin was extended, thanks to E (reversed) and M (sided) flaps without back-cut incision. Meanwhile, philtral column was not destroyed. Its length should equal the vertical lip length and the length of the advancement flap at the end of flap preparing. Care was taken not to dissect the vermilion mucosa from the deep portion of the orbicularis oris, as fine balance of the vermilion is lost when the relation between muscle and mucosa was altered. Suturing began with the placement of 5<0 clear nylon suture in the underside of the orbicularis muscle, above the medial segment (Fig 7) . The suture was carried to the underside of the cephalic margin of the orbicularis on the lateral segment, several millimeters lateral to the tip of the orbicularis advancement flap. Securing this suture brings the lateral orbicularis in continuity with the medial segment, fixing it to the undissected portion underneath the nasal sill. This suture prevents overrotation or lengthening of the orbicularis and removes tension from the remaining muscle and skin repair. Chromic catgut sutures (4<0) were then used to complete the orbicularis repair. The second suture was placed deep in the orbicularis at the junction of the lip and vermilion musculature near the white roll. Remaining stitches between the medial and lateral muscles were placed to guarantee adequate rotation of the medial segment. A 5<0 chromic catgut suture was then placed in the vermilion musculature underneath the mucosa at the red line. These sutures completed the muscle repair of the lip. The skin was generally closed with simple, interrupted 6<0 nylon sutures, although an occasional 6<0 chromic subdermal stitch is beneficial. The dry mucosa was similarly closed with a 6-0 nylon suture. The wet mucosa was closed with interrupted 5<0 chromic catgut. Several widely spaced chromic sutures were added to the labial sulcus to secure transposed mucosal flaps.
Suturing the nose was began with 5-0 clear nylon from the nasal spine to the retained muscle underneath the ala base. Placement of this suture in the alar musculature must be adjusted to allow the desired rotation and medial displacement of the ala base. Suspension sutures were added to the mobilized lower lateral cartilage, as needed. Skin closure about the nasal sill and alar base was completed with interrupted 5-0 nylon sutures. Excess of sill tissue was mobilized medially to create a fullness in the area of the base of the medial crus. Excision of nasal sill excess by completing the cleft was generally avoided, as it creates an unnatural break across an already deficient sill.
Mathematically Calculating and Gain
In a rotation flap, a normal length is 2.2 mm. Perpendicular incisions in the rotation flap are 2.5 mm. These are the one side of an equilateral triangle that will be located in the rotation flap. Two new equilateral triangles will occur when extension was sufficient in the rotation flap, |bc| = |cd| = |ef| = |fg| = 2.5 mm; bcd points are the elements of the equilateral triangle, whereas efg points are the other elements of the other equilateral triangle. The formula 2.5 + 2.5 = 5 mm is the total length gain in rotation flap. In other words, total length of the rotation flap will have been enhanced 5 mm more 
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than the old length of the rotation flap. Meanwhile, the philtral column was destroyed with the back-cut incision (Fig 7) .
MATERIAL AND METHODS

B
etween March 2004 and June 2007, a total of 20 consecutive patients with unilateral cleft lips were included in this study. There were 9 female and 11 male patients in our series. The mean age during repair was 10.1 years (range, 3 months to 18 years) ( Table 1 ). Twenty patients with unilateral cleft lip who had EMSEN repair were selected, as they had not had any secondary operation on their lips after the original surgery. The repair was undertaken by a single surgeon experienced in this type of surgery. The patients had either a complete or an incomplete unilateral cleft lip. Surgery was undertaken at approximately 3 months of age; the others cases (the late cases) have been first consulted from us. The analysis related essentially to the residual lip scar. Patients were assessed subjectively and objectively. For the subjective evaluation, the patients received a questionnaire to complete (form 1). Objective assessment was done by means of clinical evaluation and measurements using the criteria shown in the objective evaluation form (form 2). 22 
RESULTS
Subjective Evaluation
D uring the analysis of the color, texture, width, and thickness of the scar (Fig 8) by the 3 plastic reconstructive and aesthetic surgeon committee members (randomly selected), it was found that most members of the plastic surgeon committee and patients or parents were very good ( Table 2) and very happy, respectively. The percentages are seen in Tables 3Y5. Few members of the committee were happy with these parameters. No one was unhappy or not good with the middle part of the scar; however, the upper and lower parts created more concern (Fig 9) . No complaints in the upper part of the scar were related to an unattractive scar crossing the base of the columellar because there was no backcut incision.
Objective Evaluation
The most striking features that were noted from the objective evaluation were as follows:
1. All patients had no scar transgression of a normal anatomic boundary in the upper part of the lip. This is not surprising because of the nature of the EMSEN repair wherein additional vertical length on the medial aspect is gained by E-M flaps from the peak of Cupid's bow to the columella with 2 perpendicular incisions placed in the middle third of the rotation flap. 
Values are presented as n (%). Table 5 . Values are presented as n (%).
2. There was no peaking and notching seen (Fig 10) . It must be remembered that these patients have not had any secondary procedures since the initial cleft lip repair. The demarcation at vermillion skin junction was obvious in all patients. 3. Ratio of Cupid's bow to horizontal lip length was found as near normal in most patients when compared with normal (Fig 11) . The ratio of the Cupid's bow to the horizontal lip length in normal (noncleft) patients is about 15% to 23% (Fig 12) . In other words, the Cupid's bow occupied less than one fourth of the entire horizontal lip length. This was not the case with the repaired cleft group (Figs 13Y18). In these patients, the Cupid's bow occupied at least 16% (16%Y29%) of the total horizontal lip length. This means that the Cupid's bow of the patients who had undergone the EMSEN technique was found to have a satisfactory measurement.
DISCUSSION W
hen we consider the challenge of cleft lip repair, the ultimate goal should be a lip and a nose of normal form and function. Regardless of how close we may come to achieving this goal, we still must accept a cutaneous scar that may heal less predictably than that we may wish for and a scar that is permanent. Various techniques of lip repair have been described, each of which positions the cutaneous scar uniquely. Applying the principle of anatomic subunits 2 to cleft lip repair, the Bideal line of repair[ should be one that ascends the lip from the cleft-side peak of Cupid's bow to the base of the nose along a line exactly mirroring the nonYcleft-side philtral column and continues superolaterally bordering the lip-columellar crease to the point of closure in the nostril sill. This is possible with minor clefts; however, with most overt clefts, the medial lip is deficient in vertical height. In the mid-1800s, Thomson and Delpero 3 introduced a technique of cleft lip repair that represented a significant advance over previous straight-line repairs. They augmented medial lip deficiency with tissue from the lateral lip element. This principle has been preserved in subsequently devised repairs. Realizing that the rotation incision alone was often inadequate, Millard modified his original repair 5 by introducing a back cut in the upper lip beginning at the extreme of the rotation incision. 5 LeMesurier 1 modified Millard's rotation advancement by adding a small triangle that he pared off with the lateral lip just above the cutaneous roll and that was then inserted into an opening incision in the medial lip, again positioned just above the cutaneous roll. This achieved the necessary rotation and avoided the increase of scar at the base of the nose that accompanies the back cut. However, again, there was a back-cut incision because one triangle cannot be sufficient in lip length. Therefore, this incision was able to crossover the philtral column when the back cut was insufficient. Skoog 6 modified the inferior triangle techniques of Trauner and Trauner 7 and Muller 8 to limit the base width of the inferior triangle to only 2 mm. After training with LeMesurier 1 and Skoog, 6 I questioned whether it would be possible to plan on a small triangle just above the cutaneous roll at the outset and then avoid the rotation incision altogether to place most of the scar along the Bideal line of repair.[ This formed the basis of the described repair. The described technique is reliable because it is based on previously described repairs and principles. A Rose-Thompson 13, 14 lengthening occurs as the sloped incisions crossing the cutaneous roll of the medial and lateral lip elements approximate in the vertical. This allows for a smaller triangle than would be required by a classic inferior triangle technique. The inferior triangle is positioned according to LeMesurier's description above the cutaneous roll to allow for better continuity of the roll and to optimally position the tension of the lip repair. The required length having been achieved, the incision lines can then be placed to allow for approximation along the seams of anatomic subunits. This can also cause a flat scar in the lip. In patients with a tendency to have hypertrophic scar, this can cause the straight-line scar view.
In designing a rotation advancement repair when the lateral lip element is short in vertical height, it may be necessary to compromise the position of the base of the philtral column on the cleft side (by moving it laterally) and, in doing so, compromise lateral lip transverse length to achieve vertical height. This is rarely if ever necessary with this repair (as in the classic inferior triangle repairs) because appropriate triangulation with calipers can almost always accommodate the available height of the lateral lip. Underrotation is rare using this technique despite using such a small triangle. Common to all inferior triangle repairs, there is some tendency to flatten Cupid's bow. This seems a reasonable compromise because a shallow Cupid's bow is seen also in the noncleft population and is not itself a stigma of clefting.
What are the shortcomings in the Millard (the rotation advancement) repair?
1. There is a back-cut incision, and this incision can be destroyed or crossed over the philtral column. 2. A flat scar exists. 3. Flat scars are more visible than breaking scars. 4. Sometimes, scar revision is needed in flat scars. 5. Flat scars have more tendency for a contracture than breaking scars.
What are the advantages in EMSEN repair compared with the Millard repair?
1. There is no back-cut incision because no philtral column is destroyed. 2. There is no inferior triangle, only one triangle (all inferior triangles cause flattening of the Cupid's bow). 3. Two triangles (not inferior) ensure sufficient lip length. 4. There is no flat scar in the lip. 5. There is a scar breaking the incision as if W-plasty incision has been made.
The cutaneous scar on the nose is minimized and is essentially limited to the cleft-side nostril sill. Primary rhinoplasty is performed with the intent of improvement and the realization that complete correction of the nasal deformity depends on the augmentation of the alar base and piriform margin skeletal deficiencies, which may have to wait to be addressed at the time of alveolar bone grafting. The achievable goals of this primary rhinoplasty then are (1) centralization of the columellar base, (2) symmetrical alar base repositioning in the craniocaudal plane, (3) nostril margins of equal circumference, (4) release of the attachments of the lower lateral cartilageYaccessory cartilage complex from the lateral piriform rim to allow for some anterior repositioning of the alar base without accentuation of the nostril rim buckle and lateral alar flare, and (5) 
